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(57)[SUMMARY] (Amended) 

[SOLUTION] r 

100 weight-parts of polycarbonate resin (A), 5 
to 15 weight-parts of phosphorus flame- 
retardant (B) shown to Formula 1 f 0.05 to 8 
weight-parts of silicone compound (C) of which 
a main chain is a branched structure and has an 
aromatic group in the organic substituent 
contained, 0.05 to 5 weight-parts of fiber- 
forming fluorine-containing polymer (D) 
and 0.5 to 10 weight-parts of elastomer (E), or 
further 

0.5 weight-parts or less of one or more kinds of 
organic alkali-metal-sait (F)^selected from the 
alkali metal salts of an aromatic sulfoimide, an 
aromatic sutfonesuffonic acid, a perfluoro 
afkane sulfonic acid, and an aromatic sulfonic 
acid 



are compounded. 
Flame-retardant 
composition. 
Formula 1 : 
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(X expresses a phenyl group"*.) 

R1-R4 is a C1-3 alkyl group, m1-m4 are 0-2, n 

is 1-5. 

[EFFECTS] ^ 

A remarkable reduction of the impact resistance 

owing to addition of a phosphorus flame- 

retardant is improved, coexistence of a flame 

retardance and an impact resistance is attained, 

it is suitably useable to an'ultra thin molding 

application. 



[CLAIMS] 
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[CLAIM 1] ^ 

A flame-retardant polycarbonate resin 
composition, in which 100 weight-parts of 
polycarbonate resin (A), 5 to r 15 weight-parts of 
phosphorus flame-retardant (B) shown in the 
following general formula 1, 0.05 to 8 weight- 
parts of silicone compound (C) of which a main 
chain is a branched structure and which have 
an aromatic group in the organic substituent 
contained, 0.05 to 5 weight-parts of fiber- 
forming fluorine-containing polymer (D)s 
and 0.5 to 10 weight-parts of elastomer (E) are 
compounded. **■ 
General formula 1 : 



lit l] 



[COMPOUND 1] 
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In the Formula, it is X. 
[COMPOUND 2] 



[ft 3] 



[COMPOUND 3] 
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This is expressed, r1-R4 and m1-m4 express an 
alkyl group with carbon numbers from 1 to 3 and 
the integer of 0-2, respectively, it may be the 
same or different 'J^ 

n expresses the integer of 1-5;^ . ^ . 

IT?- 

[CLAIM 2] fc* 
The flame-retardant polycarbonate resin 
composition of Claim 1 of 6 to 14 weight-parts of 
the compounding quantity of phosphorus flame- 
retardant (B) 

, 0.1 to 5 weight-parts of * the compounding 
quantity of Silicone compound (C) of which a 
principal chain is a branched structure and 
which has an aromatic group in the organic 
substituent contained, 0.05 to 1 weight-part of 
the compounding quantity 1 of fiber-forming 
fluorine-containing polymer^(D)! and 1 to 8 
weight-parts of the compounding quantity of 
elastomer (E) ^ . 



[K»#«3] 

mxtmm (b) tbhr 

-*SC2 : 
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[CLAIM 3] ^ 
Phosphorus flame-retardant (B) is the 
compound shown by the ^following general 
formula 2. 

The flame-retardant polycarbonate resin 
composition of Claim 1 or 2.^ 
General formula 2 : rrn 

[COMPOUND 5] i 
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S't'ntel'-ScDSgftSrSib In the Formula, n expresses the integer of 1-5. 

IIMWU ] [CLAIM 4] ISW^^ 

M&m&M (B) t>K TIEHtt Phosphorus flame-retanj^t|TT(B) "is the 

5t3^Sn8<b-fr*-C*6l» compound shown by the" following "general 

^y^-^-MSW» composition of Claim 1 or 2.*r 

— %k&3 : General formula 3 : 



[ft 6] 



[COMPOUND 6] 




jlycar; 

^cfJnUl — 5 (D5S3&£r^;fc> In the Formula, nexpressesttie integer of 1-5. 



wja-'yft&m (b) a 

RS i 0 15 <Z)¥& (T*tt) *> 



[CLAIM 5] ^ 

A flame-retardant polycarbonate resin 

composition of Claim 1 or 2, in which silicone 

compound (6) of which a*main chain is a 

branched structure and which has an aromatic 

group in the organic substituent contained 

contains 20 mol% or more of 

the unit of a formula RSiOl .5 (T unit) 
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and/or, the unit of formula SiO2.0 (Q unit) 

to an entire siloxane unit (R3-0 SiO2-0.5). 
(R expresses an organic substituent) 

■my 

[CLAIM 6] 

A flame-retardant polycarbonate resin 
composition of Claim 1 or 2 or Claim 5, in which 
silicone compound (B) of which a main chain is 
a branched structure and which has an 
aromatic group in the organic substituent 
contained 

has 20 or more mol% of "aromatic group 
among the organic substituents contained. 



Ml** 7] 

S^ya-Vft** (B) $K * 
tt2fe5^ttW**5*fc»6 



[CLAIM 7] 

A flame-retardant polycarbonate resin 
composition of Claim 1 or 2.or Claim 5 or 6 f in 
which silicone compound (B)^of which a main 
chain is a branched structure and which has an 
aromatic group in the organic substituent 
contained of which ;!^n. • 
An aromatic group among the organic 
substituents contained is a phenyl group. 
The remainder is a methyl group. 
Moreover, a terminal group is one sort chosen 
from from methyl group, phenyl group, hydroxyl 
group, and alkoxy group, or these mixtures from 
two sorts to four sorts. 
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[CLAIM 8] Vr 
A flame-retardant polycarbonate resin 
composition of Claim 1 or?2, in which fiber- 
forming fluorine-containing '^polymer (D) is a 
polytetrafluoroethylene. , ' tJMi 
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[CLAIM 9] * 

A flame-retardant polycarbonate resin 
composition of Claim 1 or 2, in which elastomer 
(E) is one sort or more chosen from 
Core-shell type methyl methacrylate * styrene * 
butadiene rubber, core-shell type methyl 
methacrylate * styrene * aaylate rubber, core- 
shell type methyl methacrylate * glycidyl 
methacrylate * styrene * acrylate rubber, core- 
shell type methyl methacrylate * styrene * 
silicone * acrylate rubber, core-shell type methyl 
methacrylate * styrene * acrylonitrile * acrylate 
rubber, styrene * hydrogenated polyisoprene 
block copolymer 



(f) to. smmwstf <# 
y#-#*-h»» (a) 1 0 

0**»*fc9) E^fCftS 
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[CLAIM 10] 

A flame-retardant 

composition, in which in J tfie" flame-retardant 
polycarbonate resin composition of Claim 1, 0.5 
weight-parts or less of one or more kinds of 
organic alkali-metal-salt (F) selected from the 
alkali metal salts of an aromatic sulfoimide, an 
aromatic sulfonesulfonic acid, a perfluoro 
alkane sulfonic acid, and an aromatic sulfonic 
acid are compounded (to 100 weight-parts of 
polycarbonate resin (A)). 



H»#B1 1] 

fflr^y&in (f) #n 

- (p - b y/KX/M^/w) - 



[CLAIM 11] 

A flame-retardant polycarbonate resin 
composition of Claim 10;??in which organic 
alkali-metal-salt (F) is one soft or more selected 
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from the potassium salfAorifan N-(p- tolyl 
sulfbnyl)-p- toluene^? sulfbimide, 

diphenylsulphone -3- suifonic-acid potassium, 
perfluoro butane sutfonic-acid potassium, and 
p- toluene sodium sulphonate: 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 

fcS 0 Etc, »U<f4#3*- 
flUiStt* *^o«*, H^Sffb;^ 

y 

[0 0 0 2] 



[0001] 



[0 0 0 3] 



[INDUSTRIAL APPLICATION] p 

This invention relates to*;a s fiame-retardant 
polycarbonate resin composition.— 
Furthermore in detailed, flame retardance is 
improved without impairing properties such as 
Mechanical properties, suclTas an outstanding 
impact strength intrinsic to a polycarbonate 
resin, fluidity, and the appearance of a molding. 
And it is related with the flame-retardant 
polycarbonate resin composition for ultra thin 
molding which does not contain halogenated 
flame retardants, such as chlorine and 
bromine compounds. T?- 



[0002] 

[PRIOR ART] J*;,/ 
The polycarbonate resin is. used in extensive 
fields including an electric ^electronic *OA field 
as an engineering plastics excellent in 
transparency, the impact strength, the heat- 
resisting property, and the electrical property. 



[0003] 

In these fields of electricity Electronic *OA, the 



03/02/26 



11/54 



(C) DERWENT 



JP2000-327897-A 



cuL9 4v),istffi«tt> mm 

UL 9 4 V-0^9 4 V- 

ltta©-J■Kv^«l^tt#*ft 



THOMSON 



DERWENT 

components which requires* a high-level flame 

retardance (UL94V), an impact strength, a 

fluidity, and heat resistance like the battery case 

for lithium cells are not few. 

A polycarbonate resin is a flame-retardant high 

plastic material equipped" with the self 

extinguishing. ^ 

However, in an electric * electronic *OA field, 

the much higher flame retardance which 

corresponds to UL94V-0 or 94V-1 is required in 

order to satisfy! concerning safety request 

The needs of a commercial scene were not able 
to be enough satisfied to a polycarbonate resin 
independent. 



[0 0 0 4] 
[0 0 0 5] 
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[0004] 

Then, in order to improve the flame retardance 
of a polycarbonate resin, the method of 
compounding phosphorus^ flame-retardants, 
such as a resorcinol poly .'phosphate, in great 
quantities is conventionally ^proposed. 



[0005] 



it?* 



[PROBLEM ADDRESSED] ~ 

However, when phosphorus system 
compounds, such as a resorcinol poly 
phosphate, are compounded in great quantities 
as a flame retardant, surely the flame 
retardance and fluidity of a polycarbonate resin 
are improved. 

However, an impact strength and heat 
resistance will reduce. 
There was said fatal fault ^ 

[0006] 

About the above-mentioned impact strength, it 
is improvable by carrying out the abundant 
mixing of the elastomer. ^ 
However, the flame retardance and heat 
resistance of a composition which were 
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generates, the material 



obtained reduce. 
Said new problem „ 

which comprised the high-level flame 
retardance, an impact strength, a fluidity, and 
heat resistance which satisfies the needs in a 
marketplace adequately, in a.sufficient balance 
was not obtained. ^ 
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[SOLUTION OF THE INVENTION] 

The present inventors did earnestly research in 
view of the trouble of aboveWentioning. 
Consequently, as a ^ flame retardant 
compounded with a polycarbonate resin, a 
phosphorus flame-retardant^ and a specific 
silicone compound are^ used together, 
furthermore, in addition to these, a fiber-forming 
fluorine-containing polymer and a suitable 
amount elastomer are compounded. 
It discovers obtaining the flame-retardant 
polycarbonate resin cojnposition which 
comprised the high-level flame retardance, 
without making an impact strength, moldability, 
and a fluidity reduce, it came to perfect this 
invention. 

[0008] ^ . 

Namely, this invention provides the flame- 
retardant polycarbonate resin composition 
characterized as follows. 
100 weight-parts of polycarbonate resin (A) 

5 to 15 weight-parts of phosphorus flame- 
retardant (B) shown in the following general 
formula 1, 0.05 to 8 weight-parts of silicone 
compound (C) of which a main chain is a 
branched structure and which has an aromatic 
group in the organic substituent contained, 0.05 
to 5 weight-parts of fiber-forming fluorine- 
containing polymer (D) and * 
0.5 to 10 weight-parts of elastomer (E). 
General formula 1 : 
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[COMPOUND 7] 




V: 



(Ri)m, 



St. Xtt 
[ft 8] 



XX 



In the Formula, X is 
[COMPOUND 8] 



[COMPOUND 9] 



n". 




or 



[COMPOUND 10] 
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R1-R4 and m1-m4 express an alkyl group with 
carbon numbers from 1 to 3|and f the integer of 



0-2, respectively, it may%be°the v -same or 
different. 

n expresses the integer of 1-5! 



[0009] & 

Moreover, this invention provides the flame- 
retardant polycarbonate resin composition 
characterized as the another aspect as follows. 
To the blend material consisting of said (A)-(E), 
0.5 weight-parts or less (per 100 weight-parts of 
(A)) one or more kinds of organic alkali-metal- 
salt (F) selected from the alkali metal salts of an 
aromatic sulfoimide, ,V an aromatic 
sulfonesuffonic acid, a perfluoro alkane sulfonic 
acid, and an aromatic sulfonic acid are further 
compounded. . \ * 

Below, it demonstrates in^detail about the 
flame-retardant polycarbonate resin 
composition of this invention.^ 



[0010] 

About polycarbonate resin (A) used by this 
invention is a polymer ^obtained... by the 
phosgene method which*H reacts various 
dihydroxy diary! compounds^ith phosgenes, or 
the transesterification method which reacts a 
dihydroxy diaryl compound : with carbonate 
esters, such as a diphenyl carbonate. 
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££KJS£tf3^*7vv>£»8i As a tyP' 03 ' ^'"ft ^ polycarbonate resin 

5,Witciim 2. SL d S5 enyl) propane i blspheno1 A) 

2-tf.x (4- t: Ko^>7i 
— /U) ^py^y (^7xy- 

#*-b«M#»»ffeix6. 

[0 0 11] [0011] ? 

±IE^t Kn^i/^T u — yWb As dihydroxy diaryl compound, besides 

t L~C \t \fx — W bisphenol A, bis (hydroxy aryl) alkanes, such as 

l<nm~ t*k U-t Ka* bis (hydroxyphenyl) methane, 1,1- bis (4- 

- rt fCil 7 , hydroxyphenyl) ethane, 2,2-bis (4- 

y7x - ;w i» i- hydroxyphenyl) butane^, 2,2-bis (4- 

K\x(4-fc Kp^v^zil^/p) hydroxyphenyl) octane, bisf(4-hydroxyphenyl) 

2, 2-f* (4-t phenyl methane, 2,2-bis (4-hydroxyphenyl -3- 

\?u3ci/y *~/\») -fpis, 2, methylphenyl) propane, a 1J- bis (4-hydroxy - 

2-fcf* (4 — b Ko^^i 3- tertiary-butyl phenyl) propane, a 2,2-bis (4- 

irvz^^ tf-X (4 — t hydroxy -3- bromo phenyl) propane, 2,2-bis (4- 

Fd^v'7i^/v) :7o:~/M hydroxy -3, 5-dibromophenyl) propane and a 

9\s 2 2-^ (4-tK 2,2 " bis (hydroxy " 3 » 6 - dichloro phenyl) 

" ' _ propane, bis (hydroxy aryl) cycloalkanes, such 

P Z \ ~ as 1 ,1 " bis (hydroxyphenyl) cyclopentane and 

^—/w) 7P^y, 1, 1— ^ a 1,1- bis (4-hydroxyphenyl) cyclohexane, 

7s (4-t Kp^V-3-|- dihydroxy diaryl ether, such as a 4,4- dihydroxy 

-f^jvy^—tv) 2, diphenylether and a 4,4- dihydroxy-3,3'- 

2 — tr^. (4 — t: Kn^ri/— 3 dimethyl diphenylether, :c dihydroxy diaryl 

-yo^7x^) /py^ sulfides, such as a 4,4- dihydroxy diphenyl 

2 2 — b?;* (4 — t Kd^'> sulfide, dihydroxy diaryl sulfoxides, such as a 

4,4- dihydroxy diphenyl sulfoxide and a 4,4- 
dihydroxy-3,3'-dimethyl diphenyl sulfoxide, 
dihydroxy diaryl sulfones like a 4,4'- dihydroxy 

fc K**^-3, diphenylsulphone and a 4,4'- dihydroxy-3,3'- 

7*^) -?vs<XD& 5&tr dimethyl diphenylsulphone are mentioned. 

* (t: Kp^>7y-/H 7 A- $x 

%>m, i, i-tr* (4-t 
1, 1 -tr* (4-tK 
y©i 54tr^ (t Kc*->r 

yu) i/^PT^yg, 4, 
4' -S?fc Kn^^^/l/ 
^-7vK 4, 4' -v/fc Kn 
*v--3, 3' -&*?'A'i?7 



-3, S-e^n^^^/V) 
7°nz^>\ 2, 2-f* (4- 



4* 
t 
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2g s 4, 4' -5?t Kn^ri/v? 
y xL~/\sX/\sTfc*is h\ 4, 4' 
-v*fc 3' -v? 

AO*/V3ifc*$/K&* 4, 4' - 
^ 4, 4' -v^b Ko*V- 

[0 0 12] 

rixbtt, 2 «W» 

ic, tv<7^>\ v^e^y^/u 

4, 4' -v*fc 

L Tffiffl L T J: 



[0012] ^ ; - 

These are used alone or in SSnbination. 
However, it is desirable wherThalogen does not 
substitute from the perspective of preventing 
emission of the gas containing said halogen 
toward the environment about which we are 
anxious at the time of combustion. 
Other than these, piperazine, a di-piperidyl 
hydroquinone, a resorcinolf*a 4,4- dihydroxy 
diphenyl, may be mixed and used. 



[0 0 13] 



[0 0 14] 

3msx±<Dy*y-^k lx\* 

7pp^/W, 4, 6— 

4, 6 - h y - (4 



[0013] 

Furthermore, it may mix-use said dihydroxy 
aryl compound and the phenol compound more 

than trivalence as shown below. 

. &^nbtn?u; 

[0014] 

As the phenol more utthan trivalence, 
phloroglucine, 4, 6-dimethyl -2,4,6-tri -(4- 
hydroxyphenyl)- A heptene^a 2,4,6-dimethyl - 
2,4,6-tri-(4-hydroxyphenyl) -heptane, 1,3,5-tri - 
(4-hydroxyphenyl)- A benzole, 1,1 t 1-tri-(4- 
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KSriUBi- SfcHU »^«H 

[0 0 16] 

c r «js $ ix &*t*jHiB 

M (B) Wt, TE-JRSC1K* 

[fbi i] 



THOMSON 

~ 

OERWENT 

T-V. 

hydroxyphenyi) -ethane, and a^-bis-p.t-ft*'- 
dihydroxy diphenyl)-cyclohexyfl -propane etc. 
are mentioned. 



[0015] 



The viscosity average mpjecular weight of 
polycarbonate resin (A) is* usually 10000- 
100000 (preferably 15000-35000). 
On the occasion of manufacturing this 
polycarbonate resin, a molecular weight 
modifier, a catalyst, etc. v can be used as 
required. 



[0016] 

Phosphorus flame-retardarit y (B) used in this 
invention is a compound shown by the following 
general formula 1 . 



General formula 1 



[COMPOUND 11] 




O — X 



(Ri)^ 



(RJni, 




(RJmg 
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XI3: In the Formula, Xis 

[jti2] [COMPOUND 12] 



[ft 13] [COMPOUND 13] -^EKr 



or 

[ft i 4 ] [COMPOUND 14] 




■2 ' 

H-^tt^iTjS^iiS l ~ 3 »T R1-R4 and m1-m4 each express an alkyl group 
i rf o ~ 2 <D®*«- carbon numbers from 1 to 3 and the integer 

W 5 n expresses the integer of 1-5. 
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[0017] [0017] 

k*)t>tf. TfEH&j$2*i < fcl5 Especially, the compound shown by the 
3K***b5{K*«tf#aKffl followin 9 9 eneral fo^u'^and 3 is used 
v^tii. fiuitahh/ — 

-*SC2 : 



suitably. 
General formula 2 : 



Hfcl 6] 



[COMPOUND 15] 



2 L 



CH, 




CH, 



^0 



O 



V 



S;tnttl-50ig:S:^}? In the Formula, n expresses,thejnteger of 1-5. 
-j- o General formula 3 : 



[fcl 6] 



[COMPOUND 16] 




n 1 — 5 <£>3IIS:$:^;b In the Formula, n expresses^the integer of 1-5. 



[0 0 18] [0018] 
ft^ffill&ffj (B) 0>e£*tt, The compounding quantity^ of phosphorus 
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(A) 1 

1 2SSffl^)j6B-Cfe 



^H^J (B) 



[0 0 19] 
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flame-retardant (B) is 5 to ^ weight-parts per 
100 weight-parts of polycarbonate resin (A). 
If a compounding quantity is less than 5 weight- 
parts, a flame retardant effect may be 
inadequate. r> 
Moreover, if it exceeds 15 weight-parts, an 
impact resistance may reduce sharply. 
More preferably, it is the "range of 6 to 14 
weight-parts (more preferably 8 to 12 weight- 
parts). 

In this range, the balance of jfflame retardance, 
moldability, an impact resistance, and a heat- 
resisting property becomes much more 
favorable. 

Moreover, it may use together a mono 
phosphoric-acid ester compound to phosphorus 
flame-retardant (B). ** fc " * 

[0019] 

As silicone compound (C) used in this invention, 
as shown in the following general formula 4, a 
main chain is a branched structure and an 
aromatic group is contained as an organic 
substituent. PC ^_ 



[0020] General formula 4 :» ftr t j( , 
[COMPOUND 17] 



X-Si-O-Si-O— Si-0 



>H-Si-cH— p-x 



■.o.J 



nd U.- nil' 



Rl, R2*5ctU ? R3 Here, R1, R2 and R3 express the organic 
Sr. Xli* substituent of a main chain.^ 
fi£>fti&ls£: N n, m&JztM x expresses the substituentof the terminal. 

ho^e/MR n ' m ' and ' ex P ress number-of-moles of 
each unit .mfc 
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[0021] 

the silicone compound used as a flame 
retardant consists of four siloxane units (M unit, 
D unit, T unit, Q unit) shovm tTelow. 



[0 0 2 2] (1)M«ffi 



[0022] (1)Munit 



R 

I 

mm R-si-o- ft«c RiSiOo.i .5W ¥L ^- 

R .^f / 

Structure, Chemical formula /v? 

used 
3ilj^anc u 

^ r T\ R te#$Sfift& =Sr^^> Here, R expresses an organiosubstituent. 
+. ^ 

[0 0 2 3] (2)D ^ffi [0023] (2) D unit 

•m 

R _ 
I 

mm -o-si-o- r.s id., 

i 

R / .. . , 

Structure, Chemical formula 



r r T\ R te^^B&Jii Here, R expresses an orgarfesubstituent. 

[00 2 4] (3)T*ffi [0024] (3) T unit 
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I 



Staicture, Chemical formula 



r r t% R te#B&g&3l£ %$tt> Here, R expresses an organic substituent. 



[0 0 2 5] 



[0025] 



I 

O 
I 

-O-S i-O- 

I 

o 
I 



Q unit, 

Structure, Chemical formula 



[0 0 2 6] 

nsv-y a-^b-s* (O 

P^rf*>'^fi:C02 Omo 1 %£* 

Omo 1 %*ffi-?h%k. *>V 
(C) (DiStt2)S 



# V 

[0026] 

It will become branched structure if T unit and/or 
Q unit of this are contained.^ 
Silicone compound (C) usejjhn this invention 
has T unit and/or Q unit as tf?g branch unit 
It is characterized by the abqye-mentioned. 
As for these, it is desirable^ that an entire 
siloxane unit contains 20 mol% or more. 
The heat resistance of silicone compound (C) 
reduces that it is less than^20 mol%, and the 
flame-retardant effect falls? moreover, the 
viscosity of silicone compound (C) itself is too 
low, and may have a bad influence on the 
kneading property and^moldability with 
polycarbonate resin (A). ^ 
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-c&artiWfrSL^o -cogs 



!S*lRl±o»^SiBrDJc< < 
fe£ 0 S&i:ff*L<li4 0- 
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Sr58at?§a 0 U^l95mo 
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More preferably, it is 30 to Sgjmbl%. 
If it is 30 mol% or more, the heat resistance of 
silicone compound (C) will ego up further, the 
flame retardance of the polycarbonate resin 
which contained this improves sharply. 
However, if 95 mol% is exceeded, the degrees 
of freedom of the main chain of silicone 
decreases, there is a case where condensation 
of the aromatic ring at the time of combustion 
stops arising. 

It may be hard coming to express a remarkable 
flame retardance. 



[0027] ^ 

Moreover, as for silicone compound (C), it is 
desirable that an aromatic group is 20 moI% or 
more among the organic substituents 
contained. t ^ 

If it is below this range, condensation of 
aromatic groups will not take t place at the time of 
combustion, a flame retardant effect may 
reduce. > v 
More preferably, it is the range of 40 to 95 
mol%. w 
If it is 40 mol% or more; 'while the aromatic 
group at the time of combustion can condense 
much more efficiently, the dispersibility of 
silicone compound (C) in polycarbonate resin 
(A) is improved sharply, a very favorable flame 
retardant effect can be expressed. 
However, when it exceeds 95 moI%, by the 
steric hindrance of aromatic groups, there is a 
case where these condensation stops arising. 
There is a case where it becomes impossible to 
express a remarkable flame retardant effect. 



[0 0 2 8] [0028] 

-^WSHS^SS^i: it ^ th 'S aromatic group contained, they are a 
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phenyl, a biphenyt, naphthalene, or these 
derivatives. 

However, especially from the r safety aspect on 
the health of silicone compound (C), a phenyl 
group is desirable. 

Among substances which is an organic 
substituent in this silicone compound (C), and 
attached to the main chain or the branched side 
chain, a methyl group is desirable as organic 
groups other than an aromatic group. 
Furthermore, it is preferrd that a terminal group 
is one kind chosen from from among the methyl 
group, the phenyl group, the hydroxyl group, 
and the alkoxy group (especially methoxy 
group). '■*> 
Or they are these mixtures from two kinds to 
four kinds. 

In the case of these terminal groups, since the 
reactivity is low, gelatinization (cross-linking- 
izing) of silicone compound j(C) cannot take 
place easily at the time; of kneading of 
polycarbonate resin (A) and silicone compound 

Silicone compound (C) can distribute uniformly 
in polycarbonate resin (A), consequently, it can 
have a much more favorable flame retardant 
effect, moldability is also further improved. 
Most preferably, it is a methyl group. 
Since the reactivity is extremely low in the case 
of this, a dispersibility becomes very favorable. 
A flame retardance can further be improved. 



[0029] 

Preferably the mean molecular weight 
(weighted mean) of silicone compound (C) is 
5000-500000. 

If it is less than 5000, the heat resistance of the 
silicone compound itself will reduce and a 
flame-retardant effect will reduce, melt viscosity 
is further too low, a silicone compound oozes on 
the molding body surface of polycarbonate resin 
(A) to a molding time, and moldability may be 
made to reduce. 
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Moreover, if 500000 is exceeded, melt viscosity 
increases, the uniform^" distribution in 
polycarbonate resin (A) is impaired, and a 
flame-retardant effect and,* moldability may 
reduce. o 
Most preferably, it is further 10000-270000. 
In this range, since melt yjscosity of silicone 
compound (C) becomes the x optimal, silicone 
compound (C) can be very uniformly dispersed 
in polycarbonate resin (A), top much bleeding to 
the surface cannot be found; either. 
Therefore, much more <Z favorable flame 
retardance and moldability can be attained. 



[0 0 3 1] 
l©t7y*#yv- (D) t 



[0030] 

The compounding quantity of silicone 

compound (C) is 0.05 to 8 weight-parts per 100 

weight-parts of polycarbonate resin (A). 

In this case, silicone compound (C) improves 

not only flame-retardant improvement but an 

impact resistance. /TT> t 

It also has said advantage.!^ 

If a compounding quantity. [s less than 0.05 

weight-parts, a flame retardant effect may be 

inadequate. 

Moreover, if it exceeds 8 wejght-parts, surface- 
layer peeling may generate on the molded- 
product surface, and it may deteriorate in an 
appearance. 

More preferably, it is the range of 0.1 to 5 
weight-parts (more preferably 0.1 to 2 weight- 
parts). 

In this range, the balance of a flame retardance, 
moldability, and an impact resistance becomes 
much more favorable. 

,; nu 

[0031] " 

As fiber-forming fluorine-containing polymer (D) 
used in this invention, what forms a fiber 
structure (fibril-like structure) (A) is good among 
polycarbonate resins. 

A polytetrafluoroethylene, ^tetrafluoroethylene 
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copolymers (for example, a tetrafluoroethylene / 
hexafluoropropylene copolymer), partial 
fluorinated polymer as shown by US Patent No. 
4379910, and the polycarbonate 

manufactured from a fluorinated diphenol are 
mentioned. 

These express drip prevention effect, when it 
combines with the system combined 
phosphorus flame-retardant (B) of this 
invention, silicone compound (C) with 
elastomer (E). 



[0 0 3 2] 

(D) OE^*tt % 
*-UM» (A) 1 
Cl*tU 0. 0 5~ 

SB^Ii, 0. 05- 
3Efc#jSfcf±o. l 



^#y^~ 
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0 

tmmm 
ism, 

~0. 5fi 



[0032] 

The compounding quantity of fiber-forming 
fluorine-containing polymery (D) is 0.05 to 5 
weight-parts to 100 weight-parts of 
polycarbonate resin (A). 

If a compounding quantity^ less than 0.05 
weight-parts, it may deteriorate to the drip 
prevention effect at the time of combustion. 
And if it exceeds 5 weight-parts, since a 
granulation will become difficult, trouble may be 
caused to stable production. 
More nearly preferably it is the range of 0.05 to 
1 weight-part (further preferably 0.1 to 0.5 
weight-parts). ^ 
In this range, the balance of a flame retardance, 
moldability, an impact r resistance, and 
granulation property becomes much more 
favorable. 



[0 0 3 3] 

(e) t im =it-> 
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[0033] 

As elastomer (E) used in this invention, core- 
shell type methyl methacrylate * styrene * 
butadiene rubber, core-shell type methyl 
methacrylate * styrene * acrylate rubber, core- 
shell type methyl methacrylate * glycidyl 
methacrylate * styrene * acrylate rubber, core- 
shell type methyl methacrylate * styrene * 
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silicone * acrylate rubber, core-shell type methyl 
methacrylate * styrene * acrylonitrile * acrylate 
rubber, ethylene * propylene * rubber, ethylene * 
propylene * diene * methylene rubber, polyester 
elastomer, the polyester * polyether copolymer, 
polyacrylic acid, a 1 'polyisoprene, a 
hydrogenated polyisoprene, a styrene * 
hydrogenated polyisoprene block copolymer, 
polyamide elastomer, an Methylene * vinyl- 
acetate copolymer, ethylene * vinyl-acetate * 
glycidyl methacrylate copolymer, ethylene * 
acrylate copolymer, an ethylene * acrylate 
rubber * maleic anhydride copolymer, ethylene * 
acrylate * glycidyl methacrylate copolymer, 
hydrogenation styrene * ethylene * butylene * 
styrene-block copolymer, and ethylene * 
polyacrylic acid * carbon monoxide copolymer 
etc. are mentioned. 

These may be used alone or in combination. 



10. 



[0034] 

Preferably, core-shell type methyl methacrylate 
* styrene * butadiene rubber, core-shell type 
methyl methacrylate * styrene * acrylate rubber, 
core-shell type methyl methacrylate * glycidyl 
methacrylate * styrene * acrylate rubber, core- 
shell type methyl methacrylate * styrene * 
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silicone * acrylate rubber, core-shell type methyl 
methacrylate * styrene * acrylonitrile * acrylate 
rubber, and a styrene^ * hydrogenated 
polyisoprene block copolymer are used. 



[0035] 

The compounding quantity of elastomer (E) is 
0.5 to 10 weight-parts to 100 weight-parts of 
polycarbonate resin (A). 

If a compounding quantity is less than 0.5 
weight-parts, the improvement effect of an 
impact resistance is not acquired, an impact 
resistance will become more favorable if a 
compounding quantity exceeds 10 weight-parts. 
However, since a flame retardance reduces 
remarkably, it is not desirable! 
More nearly preferably it is*the range of 1 to 8 
weight-parts (further preferably 2 to 6 weight- 
parts). ^ 
More preferably it is the range of 1 to 8 weight- 
parts (further preferably 2 to^ weight-parts). 
In this range, the balance of a flame retardance, 
moldability, and an impact resistance becomes 
much more favorable. 

[0036] 

Organic afkali-metal-salt (F) used in this 
invention is one or more kinds of organic alkali 
metal salts selected from the alkali metal salts 
of an aromatic surfoimide, an aromatic 
sutfonesuffonic acid, a perfluoro alkane sulfonic 
acid, and an aromatic sulfonic acid. 
The potassium salt, the diphenylsulphone -3- 
sulfonic-acid potassium, the perfluoro butane 
sulfonio-actd potassium, and t p- toluene sodium 
sulphonate of an N-(p- tolyl sulfonyl)-p- toluene 
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[0037] ^ 
The compounding quantity* of organic alkali- 
metal-salt (F) is 0.5 weight-parts or less per 100 
weight-parts of polycarbonate resin (A). 
If a compounding quantity exceeds 0.5 weight- 
parts, it may deteriorate to the thermal stability 
at the time of injection_molding v 



[0038] 

Furthermore, polycarbonate* resin (A) amy be 
compounded with additives, such as various 
thermostabilizer, antioxidant,. the coloring agent 
that makes a titanium oxide*and carbon black 
the start, an optical whitening agent, a filler, 
mold releasing agent, a softening material, an 
antistatic agent, and a ultraviolet absorber, and 
other polymers in the range which does not 
impair the effect of this invention. 



[0039] 

As a thenmostabilizer, ft* may compound 
compounds, such as phosphites and 
phosphonites. 

Moreover, as antioxidant, it may compound a 
phenol compound. 

[0040] * 

The titanium oxide used as a coloring agent, 
could be made into a product by either 
manufacturing method of a chlorine method and 
a suffuric-acid method. tftl 
The crystal structure may be either a rutile type 
and an anatase type. 

Moreover, these titanium oxides may use a 
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tc^ Ztibto&ik*?? 4£ specific silicone compound (for example, thing 
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[004 1] [0041] 

LTtt:, #7 * As a filling material, a glass Jber, a glass bead 
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glass flakes, carbon fiber, talc powder, clay 
powder, a mica, a potassium-titanate whisker, 
wollastonite powder, silica? powder, etc. are 
mentioned, for example. 



[0042] v * 

As another polymer, for example, polyester, 

such as a polyethylene terephthalate and a 

polybutylene terephthalate; 

Styrene polymers, such asra polystyrene and 

an acrylonitrile * stypne copolymer, 

polypropylene, and further the polymer which 

alloys with a polycarbonate resin and is usually 

used are mentioned. 



[0043] 

There is especially no limit in the mixed method 
of the various mixing components in the fiame- 
retardant polycarbonate resin composition of 
this invention, mixing by well-known mixers (for 
example, a tumbler, a ribbon blender, etc.) 
and melt-kneading by ^the extruder are 
mentioned. 

[0044] +t 

There is especially no limit as a method of 

molding the flame-retardant polycarbonate resin 

composition of this invention? 

The well-known injection_mblding method, an 

emission * compression forming, etc. can be 



03/02/26 31/54 (C) DERWENT 



JP2000-327897-A 

ife*fcJ8vV5;ii:i»«T#$. used. 
[004 5] [0045] 



THOMSON 



DERWENT 



ft b Hi£0»J £MR $ ft 5 ©T? 
[0 0 4 6] 

1~2 4) tT^7i/— /UA«» 

arm o osptcitu, #sga£ 
®sr^ 2-8 [cmi-m&m\cm 

<5# 3 7 mmg©rttjfffll 
(#FJMIjJr«KTX-3 7) 
f y l^-fig 2 8 

otK-owBsiitu zm^f 



[Example] 

An Example demonstrates this invention 

concretely below. ' 

However, this invention is not limited by these 

Examples. 

In addition, it is based on a' basis of weight a 
"part." ^ 

[0046] 

(Example 1-39 and Comparative Examples 1- 
24) ^ 
100 parts of polycarbonate resins manufactured 
from bisphenol A, various' blend materials 
based on the compounding quantity shown in 
Table 2- 8 are melt-kneaded using a twin-screw 
extruder (KTXmade from Kobe Steel Ltd.- 37) of 
the diameter of 37 mm at cylinder-temperature 
280 degrees-Celsius, various pellets were 
obtained. 



[0 0 4 7] [0047] 

&Ri£titcJ%ffl<DPEf®\$^ ^tti The detail of the used raw material is as follows, 

fnfto t *5 D respectively. 

l. #y#-#*-h»H I* Polycarbonate resin (A) :f- 



(A) 



Sumitomo Dow caliber 200-1 0 



22 



_ . „ , (Viscosity average molecular weight 

ftS^&lfcfry^- 2 0 0 4000) 
- 1 0 2 2, p£ " 

4 0 0 0) r 

[0 0 4 8] [0048] 

2. j^^M^^J (B) : 2. Phosphorus flame-retardant(B): 

• JittfbXJUttK T^fjjy^Z * Asah " Denka Kogyo make ADEKA STAB 

ypFR (KT, B-ltB» PFR ( hereafler . B" 1 is *"Ktod.) 



Ms 1 8 J 



[COMPOUND 18] 
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nH1^5 <D3t$S:$:Sfr In the Formula, n expresses Jie integer of 1-5. 

-f- o * Asahi Denka Kogyo make ADEKA STAB 

• JflWfcllittfi! T*f J) x 9 FP500 (the following, B-2, arid abbreviation) 

-/F P 5 0 0 (UT. B — 2 t '* 




^■l 3 n fi l — 5 (7>SSSrSt> In the Formula, n expresses the integer of 1-5. 



[0 0 4 9] 
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[0049] ^Sf' 
3. Silicone compound (C) : v]g£- 
Silicone compound (C) was manufactured 
according to the general manufacturing method. 
That is, in accordance with tjyjj molecular weight 
of a silicone compound component and M unit 
D unit, T unit, and the ratio, of Q unit which 
constitute a silicone compound, a suitable 
amount of diorgano dichlorosilane, a mono 
organo trichlorosilane and tetra chlorosilicanes, 
or those partiaf-hydrolysis^condensates are 
dissolved in the organic solvent, water is added 
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and hydrolyzed, the silicone compound 
condensed partially is formed polymerization is 
terminated by adding and making a tri 
organochlorosilane further react. 
After that, the solvent was separated by 
distillation etc. 

The structure property of 19 ki nds synthesized 
by said method of silicone compounds is shown 
in Table 1. 



[0 0 5 0] 
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[Table 1] 
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Dnvqit* 

(moltt) 




kit* 
(mailt) 




a 


0.78.3/0 


60 




12,000 


b 


2/8/0 


60 




7,000 


c 


2/8/0 


60 




12,000 


d 


2/8/0 


60 




70,000 


c 


2/8/0 


60 




260,000 


f 


2/8/0 


60 




300.000 


8 


2/8/0 


60 




250.000 


h 


6/5/0 


40 




80,000 


i 


6.5/3.5/0 


60 




50,000 


i 


6.5/1.6/2 


SO 




60,000 


k 


6.5/3.5/0 


00 




50,000 


1 


7.5/2. 5jD 


60 




50,000 


m 


9/1/0 


60 




50,000 


h 


10/0/0 


60 




50.000 


0 


2/8/0 


90 




70,000 


P 


2/8/0 


45 




70,000 


g 


2/8/0 


25 




70,000 


r 


2/8/0 


10 




70.000 


s 


2/8/0 


0 
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Silicone, The D/T/Q ratio of main-chain structure (mol ratio), The ratio of phenyl- 
group * in all organic substituents, The structure and the ratigfrnolar ratio) of a 
terminal group, Molecular weight (weighted mean) ** w 
Only methyl group " 
Only hydroxy! group 
Only methyl group 

A methyl group / methoxy group = 1/1 
Only methyl group 
Only phenyl group 
Only methyl group 



tr>y ^ — :^TteTi£f£i;:£ A phenyl group is first rortoined^ per T in 

ratio c? 
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silicone including T un*rt,^the^case where it 
remains is included in D unitl^^T ^ 
When a phenyl group is attached to D unit, what 
is attached 1 phenyl group^as priority, further 
2 phenyl groups are attached when a phenyl 
group remains. 

A terminal group is excluded, the organic 

substituent is all a methyl group except a phenyl 

group. ^ 
**. 

A weight average molecular weight is a double 
figures significant figure. 

[0051] ^ - 

4. Fiber-forming fluorine-containing polymer 
(D): 

Polytetrafluoroethylene (Daikin company make, 
Polyfuron FA-500) , lv 

(hereafter, PTFE is omitted)^-* 

f#5ned to D u. 

[0052] 

5. Elastomer (E) : M( - i&d 

* Kureha-Chemicai industrial company make 
Paraloid EXL2602 (hereafter E-1 is omitted) 
(Core-shell type methyl methacrylate * styrene * 
butadiene rubber) 

* Kureha-Chemtcal industrial company make 
Paraloid EXL2314 (hereafter, E-2 is omitted) 
(Core-shell type methyl methacrylate * glycidyl 
methacrylate * styrene * acrylate rubber) 

* Takeda-Chemical industrial company make 
Staphyloid AC 1013 (hereafter, E-3 is omitted) 
(Core-shell type methyl methacrylate * styrene * 
acrylonitrile * acrylate rubber) 

* Mitsubishi rayon ;i *c6mpany make 
Metablen S2001 (hereafter, E-4 is omitted) 
(Core-shell type methyl methacrylate * styrene * 
silicone * acrylate rubber) 



trip- 
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[0053] J 
5. Organic alkali-metal-salt (F) : 

* The potassium salt of an fP{p- tolyl sulfonyl)- 
p- toluene suffoimide (it abbreviates as F-1 
hereafter) ^ 

* Diphenylsulphone -3- sulfonic-acid potassium 
(it abbreviates as F-2 hereafter) \ 

* Perfluoro butane suffonio^fcid potassium (it 
abbreviates as F-3 hereafter)^ - 

* p- toluene sodium sulfonate (it abbreviates as 
F-4 hereafter) 



[0 0 54] [0054] W 

# b tbfc#ffi^ v v h *fc 9 0 ~~ Aft er drying the obtained various pellets at 90- 

1 2 5 1"? 8 B$R8 S:jSS Lf-|ft 126 de 9 ree s-Celsius for 8 rjours, the test piece 

^ Xmsm (B*H«ttK (127x12.7x0.75 mm) fo££ flame-retardant 

Tinn_T7_nc:\ *-m, N -r- evaluation was molded under the melting 

1 t n o „ J^L 1 temperature of 270-300 degrees-Celsius using 

2 7 0-3 0 0<C<7>i§i6&& ^ injection moIding mactffne^Japan Steel 
T\ mmmBJS<OVm^ (1 WortaJ100-E-C5). ~~ 
27x12. 7x0. 7 5 mm) 



[0 0 5 5] 

#7 h y-XaS3£tf>T^^£UL 
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[0055] 

This test piece is left for 48 hours in the 
thermostatic chamber of temperature 23 
degrees-Celsius and 50 % of humidity, flame- 
retardant evaluation was performed based on 
the UL94 examination (inflammable 
examination of the plastics material for 
components of an apparatus); which the under 
writers * laboratories defines^ 
UL94V is the method of evaluating a flame 
retardance from the after flame time and drip 
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10 

30 sec. 
50 

250 sec. or 
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property after carrying out flame contact of the 
flame of a burner to the test piece of the given 
size held vertically for 10 seconds. 
It is divided into the following'classes. 
V-0 V-1 V-2~ 

After flame time of each sample 
sec. or less 30 sec. or less 
or less 

All after flame time of five samples 
sec. or less 250 sec. or less 
less 

Firing of the cotton by the drip No 
No fired 

The after flame time showjifupwards is the 
length of time for the test^pjece after keeping 
away an ignition source Icr continue flame 
burning. " V 

Firing of the cotton by the drip is determined by 
whether the cotton for a label which is under 
about 300 mm from the lower end of a test 
piece is fired by the droppinglfdrip) thing from a 
test piece. 

A result is shown to Table 2- 9. 



[0056] 

Moreover, it injection_molds*similarly using the 
obtained various pellets, I? the test piece 
(3.2x12.7x63.5 mm) for 9 impact-resistance 
evaluation was created. > 
According to ASTM D-256, an impact 
resistance with the notch at 23 degrees-Celsius 
is measured using this test-piece, 35 or more 
numerical values were considered as the pass. 
Moreover, the visual determination of the test 
piece is carried out before an impact-resistance 
measurement also about the appearance of a 
molded product, the existence of the shrinkage 
cavity of surface-layer peeling or the surface 
was evaluated. 

Furthermore, the resin melt-kneaded in the 
extruder is a pushing-out to the shape of a 
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strand. 

The visual determination of the state at the time 
of processing to a pellet was carried out. 

A result is shown to Table 2-°9, respectively. 

.*?» 

[0057] ^ 

In addition, it sets to Table 2- 9, 

* The numerical value of a phosphorus flame- 
retardant, a silicone compound, PTFE, an 
elastomer, and an organornetallic salt shows 
the additional amount (part) with respect to 100 
parts of polycarbonate resins** 1 

in an evaluation result of flame-retardance in a 
table, ( ) value shows the sum total (second) 
of the after flame time (burning time after firing) 
of five samples. 

Moreover, the [ ] value in If table shows the 
number (the number of occurrence samples in 5 
samples) of firing occurrence of the label cotton 
by the drip. ^ 
Fire-resistant UL94 made 
V0 as the pass. ^ 

* (voidability evaluates occurrence of the 
nonuniformity of surface-layer peeling or the 
surface and shrinkage cavity of a molding test 
piece as follows, the level of CIRCLE and 
TRIANGLE was considered as the pass. 
CIRCLE: g*r 

It does not generate. 
TRIANGLE: 

It generated in one to 2 sample among 5 

samples. 
*. 

It generated in three or more samples among 5 
samples. 

* As for Granulation property, the resin melt- 
kneaded in the extruder is a pushing-out to the 
shape of a strand, the visual determination of 
the state at the time of processing to a pellet 
was carried out. & 

The level of CIRCLE and TRIANGLE was 

considered as the pass. 

CIRCLE: 

It has pelletized satisfactory. 
TRIANGLE: 

Peptization is a little difficult. 
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* : it cannot pelletize. 
[0058] 

[Table 2] 





SftftW 
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2 


3 


4 


s 


6 


7 


8 


9 




8 


8 


8 


8 


8 


8 


8 


8 


8 


i 


2 

- 

- 


2 

- . 


2 
- 


- 
2 


- 
2 


- 
- 
2 


- 
- 

2 


- 
- 

2 


- 
- 

e 


PTFE 


0.6 


0.6 


0.5 


0.6 


0.6 


0.6 


0.6 


0.5 


0.5 


E- 1 


3 


3 


3 


3 


3 


3 


a 


3 


3 


UL-94 

0.6mm 


V-0 
(27) 


VO 


V-0 

<m 


V-0 


V-0 
(Iff) 


V-0 
(29) 


V-0 
(38) 


V-0 
(22) 


V-0 
(28) 


(kg • cm/cm) 


6 3 


e 2 


e 4 


6 4 


6 6 


8 3 


84 


63 


6 2 




O 


A 


o 


O 


O 


A 


O 


O 


O 




0 


0 


o 


o 


O 


o 


o 


O 


O 



Example 

Phosphorus flame-retard ant B-1, Silicone a - i t Elastomer E-1?Flame retardant 
UL-940.8 mm-triick, An impact resistance with a notch, Moldability, Granulation 
property ^ 



03/02/26 



40/54 



<W (C) DERWENT 



JP2000-327897-A 



[0 0 5 9] 
[S3] 



[0059] 
[Table 3] 



THOMSON 



DERWENT 

'0- 





0**fl 




1 0 


1 1 


1 2 


1 3 




1 a 


1 6 


1 7 




8 


8 


8 


8 


8 


8 


e 


8 


*y\) a— J 
Ha- vr 


2 
- 


2 


2 


2 


- 
2 


- 
2 


- 

2 


2 


PTFE 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


E— 1 


3 


S 


3 


3 


3 


3 


3 


3 


mm. 

0.8mm ^ 


V-0 


V-0 


V-0 


V-0 


v«o 

(28) 


V-0 

w 


V* 


V-0 
(37? 


(kg • cm/cm) 


e a 


6 3 


6 1 


S 8 


6 6 


64 


6 2 


5 6 




o 


O 


O 




O 


O 


O 


A 




0 


o 


o 


O 


o 


O 


O 


O 



Example 

Phosphorus flame-retandant B-1, Silicone j - r, Elastomer E-1? Flame retardant 
UL-940.8 mm-thick, An impact resistance with a notch, Moldability, Granulation 
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mmm 


1 8 


1 9 


20 


2 1 


22 


23 


2 4 


20 


£3&JgEJ»#lB-l 


6 


8 


8 


8 


1 2 


8 


1 0 


1 4 




2 


0.1 


4 


7 


7 


2 


0.1 


7 


PTFE 


0.6 


0.6 


0.6 


0.5 


0.6 


0.6 


0.5 


0.6 


E- 1 


S 


3 


8 


8 


8 


8 


a 


8 


mm ui,94 

0.8mm ff^. 


V-0 

(39) 


V-0 
(23) 


V-0 
(IS) 


V-0 


V-0 


V-0 
(21) 


V-0 

(ifl> 


V-0 
(24) 


(kg* cm/cm) 


6 7 


58 


6 6 


6 8 


6 3 


6 5 


5 5 


56 


im 


O 


o 


O 


o 


O 


O 


o 


0 




O 


o 


O 


o 


O 


O 


o 


0 



Example 

Phosphorus flame-retardant B-1, B-2, Silicone d, Elastomer E-1, Flame 
retardant UL-940.8 mm-thick, An impact resistance with a^noteh, Moldability, 
Granulation property 
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[Table 5] 







26 


2 7 


2 a 


2G 


30 


3 1 


32 


33 


34 




B-l 
B-2 


8 


8 


8 


1 0 


1 2 


1 4 


8 


8 


8 




2 


2 


2 


2 


2 


2 


2 


2 


2 


PTPE 


0.1 


2 


4 


0.6 


0.C 


0.B 


0.5 


Oft 


0.6 


*7^^ E-a 

E-S 


3 


S 


3 


1 


5 


8 


3 


3 


~ 

3 


UL-94 
0.8mm jgt^. 


V-0 
(SCO 


V-0 
(17) 


V-0 
(18) 


V-0 
(16) 


V-0 
(IS) 


V-0 

(30) 


V-0 
(17) 


V* 
(18) 


<1SD 


kg- ♦ cm/an 


6 5 


64 


6 3 


04 


6 Z 


0 9 


80 


50 


6 6 




O 


O 


o 


O 


O 


O 


o 


O 


O 


mm 
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O 
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O 


o 


0 


0 
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Example 

Phosphorus flame-retardant B-1, B-2, Silicone e, Elastomer'E-1 - E-4, Flame 
retardant UL-940.8 mm-thick, An impact resistance with a notch, Moldability, 
Granulation property /^i 
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35 


36 


87 


38 


3 9 




8 


8 


8 


8 


8 




2 


2 


2 


2 


2 


PTFE 


0.5 


0.6 


0.B 


0.6 


0.5 


X7^K- E-l 


8 


8 


8 


8 


6 


*m&m& F-i 

F-2 

ma f-3 


0.1 


0.02 
0.02 


0.4 


0.06 


_ 

0.03 


UL-94 
O.Smra flt^ 


V-O 

(13? 


V-O 
(H> 


V-O 


V-0 
(18) 


V-0 
(14> 


(kg * em/cm) 


6 3 


6 4 


8 2 


6 3 


64 




O 


O 


O 


O 


O 




0 


O 


O 


0 


O 



Example /*" 
Phosphorus fiame-retardant B-1, Silicone d, Elastomer E-1 ^Organic metal salt 
F-1 - f-4, Flame retardant UL-940.8 mm-thick, An impact resis ta nce with a notch, 
Moldability, Granulation property W' 
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8 
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2 
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- 

2 
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- 
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PTFE 
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05 


0.S 
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S 


8 
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& 


8 


8 


3 
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0.8mm 


V-1 
(62) 


V-1 
(53) 


NR 
(196) 


KR 
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NR 
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V-1 
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V-1 
(71) 


V-1 
(62) 


kg - em/em 


24 


23 


7 1 


7 2 


66 
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6 I 




X 


X 


O 


O 


O 


O 


O 


O 




O 


O 


O 


o 


O 


O 


o 


0 



THOMSON 
DERWENT 



•a- 



Example ^ 
Phosphorus fiame-retardant B-1, Silicone n, s, d f Elastomer 1 £l, Flame 
retardant UL-940.8 mm-thick, An impact resistance with a y noteh i Moldability, 
Granulation property 
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Example - 
Phosphorus flame-retardant B-1, Silicone d, Elastomer E-1^. Flame retardant 
UL-940.8 mm-thick, An impact resistance with a notch, Mol dabJIitv XGranulation 
property 
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Example ^ ^i*. 

Phosphorus flame-retardant B-1, B-2, Silicone e, Elastomer E-1 - E-4, Flame 
retardant UL-940.8 mm-thick, An impact resistance with a noteh, Moldability, 
Granulation property 
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1 — 34 \Ztf1-£ o \Z S 

mxmm (b) 5-1 sgp, 

0. 0 tmM&m<D 
^y^m^v^- (d) 0. 0 

(e) 0. 5-1 ouzmnL 
x K 5 # y a - - h m m m 

©t7yJl#y-7- (D) 



[0066] 

As shown in Example 1-34^ the polycarbonate 
resin composition which adds 5 to 15 parts of 
phosphorus flame-retardanf (B^O.OS to 8 parts 
of silicone compound (C) which a main chain is 
a branched structure and has an aromatic 
group, 0.05 to 5 parts of fiber-forming fluorine- 
containing polymer (D) ^ 
and 0.5 to 10 parts of elastomer (E) showed 
the superior flame retardance and impact 
resistance to ^ 
phosphorus flame-retardant (B), . silicone 
compound (C), fiber-forming fluorine-containing 
polymer (D) ytr " 1 '' ' 

and the polycarbonate resin composition (E) 
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which does not have elastomer^ ^ , , 
(Comparative Examples 3-577, 9/12, 16, 19), 
or the polycarbonate resinlcomposition which 
added the silicone compound of structure other 
than this invention (Comparative example 1,2). 
Furthermore, shown in Comparative, example 
10, 12-15, 19 and 24, thgifreduction of the 
impact resistance of the polycarbonate resin 
composition which poses a'problem when the 
phosphorus ftame-retardant added is improved 
remarkably as shown in this Example. 



)f^?r 

f^7. V » < 
[0067] rvfconv 
The additional amounts of- phosphorus flame- 
retardant (B) and silicone compound (C) are 5 
to 15 parts, and 0.05 to 8 parte, respectively 
as shown in Example 1&:25^nd Comparative 
Examples 5-15. p^'yca ''~^ > r* 

In order to have a favorable flame retardance 
and a favorable impact resistance, it is an 
indispensable condition to use together 
phosphorus flame-retardant (B) and silicone 
compound (C) in this range. 
As is evident from the comparison of Example 
18, 19 and Comparative Examples 5-10, if the 
additional amount of phosphorus flame- 
retardant (B) and silicone* compound (C) is 
smaller than 5 parts and 0.05 parts respectively 
(Comparative Example 5), it will deteriorate to 
the flame retardance. e^r*. 
When the additional amount of silicone 
compound (C) is within a specified range, and 
the additional amount of ; phosphorus flame- 
retardant (B) is less than 5 parts (Comparative 
example 3, 4, 6), the flame retardance reduces. 
When the additional amount of phosphorus 
flame-retardant (B) is a specified range, and the 
additional amount of a silicone compound is 
less than 0.05 parts (Comparative Examples 7- 
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10), a flame retardanc^. or an impact 
resistance reduces. 

Moreover, when the additional amount of 
phosphorus flame-retardanf (B) is a specified 
range, and the 

additional amount of silicone compound (C) 
increases more than 8 parts^ 
(Comparative Example 11), since it deteriorates . 
especially to moldability, it Is not desirable. 
On the other hand, when the*additional amount 
of phosphorus flame-retardant (B) increases 
more than 15 parts (Comparative Examples 12- 
14), especially a reduction of an impact 
resistance is remarkable, the* additional amount 
of phosphorus flame-retardant (B) and the 
additional amount of silicone compound (C) 
further increase more than 15 parts and 8 parts, 
respectively. w 
(Comparative Example 15),1hot only an impact 
resistance but moldability reduces. 

[0068] 

The fiber-forming fluorine-containing polymer 
(D) is an indispensable additive for a flame- 
retardant improvement since£^ ce tl 
the drip prevention effect of the polycarbonate 
resin at the time of combustion is improved 
remarkably r. 

As shown in Example 26-28 and Comparative 
Examples 16-18, the additional amount of fiber- 
forming fluorine-containing pjctlymer (D) is 0.05 
to 5 parts. 

When it is less than 0.05 parts (Comparative 
example 16, 17), a drip generates at the time of 
combustion, a flame retardance reduces. 
Moreover, it was going to create the 
composition which added 7 parts of these 
fluorine-containing polymer (D) 
(Comparative Example 18), a granulation 
becomes very difficult, it was not able to 
pelletize. n "' 

[0069] m> 

In order to improve the impact resistance which 
reduces remarkably by addition of phosphorus 
flame-retardant (B), just addition of silicone 
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compound (C) is not enough, it is indispensable 
to further set elastomer (E) in the range of 0.5 to 
10 parts, and to add. r* 
The flame retardance is^favorable in the 
additional amount of elastomer (E) being less 
than 0.5 parts as is evident from the comparison 
of Example 29-31 and Comparative Examples 
19-24 (Comparative example 19, 20). 
However, a reduction of an impact resistance is 
remarkable, when more than*10 parts 
(Comparative example 21, 22, 23), an impact 
resistance are favorable. 
However, a flame-retardant remarkable 
reduction is seen, when phosphorus flame- 
retardant (B) and silicone compound (C) are 
further added exceeding a specified range 
(Comparative Example 24), not only a flame 
retardance but an impact resistance and 
moldability reduced. f W . r' 
Moreover, as shown in Example 4, 32-34, when 
the kind of elastomer (E) is altered, the 
composition which combines' a favorable flame 
retardance and shock property was obtained. 



[0070] 

As the structure of silicone compound (C), as 
shown in Example 1-17 fand Comparative 
Example 1, the branch unit of a main chain, i.e., 
the unit (T unit) of a formula RS101.5, and/or 
the unit (Q unit) of formula SiO2.0 are 
included, the flame retardance, the moldability, 
and the impact resistance of the added 
polycarbonate resin composition improve 
sharply compared with the silicone in which 
these are not contained (Comparative Example 
1). 

The flame retardance, the moldability, and the 
impact resistance of the added polycarbonate 
resin composition improve sharply, especially 
with what contained 20 mol% or more to an 
entire siloxane unit (R3-0 SiO2-0.5) (Example 
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9-12), the flame retardance becomes much 
more favorable. 

Furthermore, a flame retardance further 
improves silicone compound*(Example 9) which 
30 mol% or more especially of especially these 
branch units contains as* is evident from 
Example 9 and the comparison of 12. 
Moreover, when these branch units increase 
more than 95 moI%, it may be hard coming to 
express a remarkable flame retardant effect. 
(Thus, a branch unit, i.e., the unit (T unit) of a 
formula RSi01.5 and/or the unit (Q unit) of 
formula SiO2.0 t 20 mol% or more is desirable to 
an entire siloxane unit (R3-0 SiO2-0.5), 30 
mol%-95 mol% is especially desirable to a 
flame retardance, moldability, and an impact 
resistance. 

Furthermore, it is as shown in Example 10, what 
includes the unit (Q unit) of formula SiO2.0 as a 
branch unit, shows the aflame retardance 
equivalent to ones of only the unit (T unit) of a 
formula RSiOI. 5. 



[0071] 

Moreover, as for the aromatic group in the 
organic substituent of silicone compound (C) 
(phenyl group), as shown in Example 14-17 and 
Comparative Example 2, if these are contained, 
the flame retardance moldability, and an impact 
resistance of the added polycarbonate resin 
composition will improve compared with what is 
not contained (Comparative Example 2). 
Especially if 20 mol% or more is contained 
(Example 14-16), a flame retardance, 
moldability, and an impact resistance will 
become much more favorable, furthermore as 
shown in Example 14, 15 and Example 16, 17, 
the flame retardance can be sharply improved 
in 40 mol% (Example 14, 15). 
Moreover, if the aromatic group in an organic 
substituent (phenyl group) increases more than 
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95 mol%, it may be hard coming to express a 
remarkable flame retardant effect 
Thus, the aromatic group in the organic 
substituent of silicone compound (C) (phenyl 
group) has desirable 20 mol% or more, 40 
mol%-95 mol% is especially desirable from a 
flame retardance, moldability, and an impact 
^resistance. _ 



[0072] 

About the terminal group of silicone compound 
(C), as shown in Example 1-17, the things 
containing a methyl group (Example 1-6, 8-10, 
15-17), phenyl-group (Example 14), hydroxyl 
group (Example 7), and alkoxy-group (methoxy 
group) (Example 11) show a favorable flame 
retardance, moldability, and an impact 
resistance. 

Furthermore, the comparison of Example 5 and 
Example 7 to the terminal group of a methyl 
group is more favorable than a hydroxyl group 
to a flame retardance. 

Moreover, it is as shown in Example 9 and 
Example 11, a methyl group is more favorable 
to a flame retardance than an alkoxy group. 
Furthermore, a methyl group is more favorable 
to a flame retardance than a phenyl group. 
Moreover, since especially ones containing an 
epoxy group ((gamma)- glycidoxy propyl group) 
or a vinyl group have a strong reactivity, when it 
is kneading with a polycarbonate resin, reaction 
occurs, silicone compound (C) gelatinizes and 
the moldability of a polycarbonate resin reduces 
sharply, in order that the dispersibility in a 
polycarbonate resin may also further reduce, a 
sufficient flame retardant effect and a sufficient 
impact resistance are no longer obtained. 
Therefore, the terminal group of silicone 
compound (C) has the most desirable methyl 
group. 
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[0073] 

(C) As for the molecular weight of this silicone 
compound — (G); — 5OQO-50G000 — (especially- 



10000-270000) is desirable from moldability 
and a flame-retardant point as is understood 
from Examples 2, 3, 5, and 6. 



[0074] 2 
0.5 parts or less of organic alkali-metal-salt (F) 
are compounded with the -blend material of 
Example 4. 

The flame-retardant improvement was thus 

observed. 

(Example 35-39) 
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[EFFECT OF THE INVENTION] 

The flame-retardant polycarbonate resin 
composition in this invention improves a 
remarkable reduction of the impact resistance 
by addition of a phosphorus flame-retardant, 
coexistence of the flame retardance and an 
impact resistance which has been very difficult 
is attained, the flame-retardant polycarbonate 
resin composition which can be suitably used to 
an ultra thin molding application can be 
provided. 
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